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Abstract			 This	paper	examines	the	use	of	Continuous	Quality	Improvement	(CQI)	and	methodologies	such	as	PDSAs,	Kaizen	Events,	and	TeamSTEPPS,	with	an	in	depth	focus	on	the	background	and	implementation	of	peer	audits	to	decrease	preventable	patient	harm	in	the	form	of	healthcare	associated	infections	(HAIs),	more	specifically	central	line	associated	bloodstream	infections	(CLABSIs)	within	UNC	Medical	Center.		This	paper	describes	quality	improvement	work	that	went	into	the	implementation	of	the	peer	audit	tool	at	UNC	Medical	Center,	how	it	is	used,	and	that	there	is	more	work	to	be	done	in	collecting	data	on	the	usefulness	of	peer	audit	tools.		This	paper	also	reviews	potential	opportunities	for	expansion	of	the	peer	audit	tool	at	UNC	Medical	Center,	but	also	provides	some	limitations	that	need	to	be	considered.	It	is	recommended	that	further	data	be	evaluated,	along	with	the	continued	use	of	CQI	tools,	to	fully	assess	the	impact	of	these	methods	on	reduction	of	CLABSIs	and	their	potential	expansion	across	the	UNC	Medical	Center.	It	is	also	recommended	that	close	attention	be	paid	to	the	potential	for	exacerbating	burnout	among	nurses	due	to	the	additional	activities	that	peer	audits	require	and	that	solutions	such	as	those	described	in	the	recent	literature	on	the	Quadruple	Aim	be	given	careful	consideration.		
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Continuous	Quality	Improvement	Use	in	Healthcare	Continuous	quality	improvement	(CQI)	is	defined	as	“a	systematic	approach	using	specific	methods	to	improve	quality;	achieving	successful	and	sustained	improvement”(Institute	of	Medicine,	1990,	p.224).	CQI	became	most	well	known	in	the	car	manufacturing	industry	in	Japan,	specifically	in	Toyota,	as	total	quality	management.		Due	to	its	effectiveness	to	create	sustained	improvements,	it	evolved	from	its	use	in	car	manufacturing	to	encompass	other	areas	including	the	healthcare	industry	(Sollecito	and	Johnson,	2013).		CQI	is	a	process	that	involves	personnel	in	the	evaluation,	planning,	and	implementation	of	a	constant	flow	of	improvements	to	achieve	a	desired	outcome	(Sollecito	and	Johnson,	2013).		It	encourages	all	team	members	involved	in	a	process	to	ask,	“How	are	we	doing?”	and	“Can	we	do	it	better?”	(Edwards,	et	al.,	2008).		CQI	emphasizes	ownership,	a	shift	from	ownership	of	processes	primarily	functioning	under	management	to	ownership	by	all	members	involved	in	a	process.		It	empowers	all	staff	both	through	increased	ownership	of	a	process	and	through	the	recognition	of	improvement	opportunities	(National	Learning	Consortium,	2013)	(Sollecito	and	Johnson,	2013),		All	implementations	of	CQI	have	a	common	set	of	features	including	identifying	the	current	state,	setting	the	target	state,	and	completing	a	gap	analysis	between	the	two.	(AHRQ	Quality	Indicators	Toolkit,	2017).	Once	the	target	state	has	been	identified	and	the	gap	analysis	has	been	completed,	the	work	to	improve	quality	of	care	can	begin.		Potential	solutions	to	the	gap	analysis	will	be	created	and	
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tested	on	a	small	scale.		Depending	on	the	solutions	targeted	by	the	quality	improvement	efforts,	the	outcome	may	yield	a	few	different	decisions:	1)	the	solution	worked	well	and	should	be	implemented,	2)	the	solution	needs	additional	adjustments	to	create	a	process	that	reaches	a	target	state,	or	3)	the	solution	didn’t	work	well	and	a	new	solution	will	need	to	be	tested.		These	steps	and	the	knowledge	gained	from	them	are	usually	carried	out	using	a	CQI	methodology	known	as	the	Plan,	Do,	Study,	Act	(PDSA)	cycle	(Sollecito	and	Johnson,	2013).		The	PDSA	cycle	will	be	explained	in	further	detail	later.	When	a	new	process	is	tested	through	the	use	of	PDSA	and	is	deemed	successful	in	reaching	a	target	state,	depending	on	the	scale	of	the	project,	it	may	go	from	a	local	level	(where	the	process	is	occurring)	to	an	organizational	level	in	the	form	of	new	policies	and	procedures	to	continue	the	implementation	of	the	adapted	process.	Occasionally,	the	implementation	of	a	new	process	requires	additional	outside	resources	to	make	changes	(Sollecito	and	Johnson,	2013).				In	working	to	achieve	a	target	state	in	quality	improvement,	there	are	three	types	of	measures	to	be	considered	in	the	process.		These	are	structure,	process,	and	outcome	measures	(Donabedian,	1997).		Structural	measures	focus	on	resources	needed	to	make	a	process	occur.		These	include	time,	money,	personnel,	and	the	actual	system	that	revolves	around	a	patient	receiving	care.		Structure	focuses	on	the	capacity	for	a	provider	to	administer	high	quality	care	(AHRQ,	2015).		Process	describes	what	a	provider	does	to	improve	or	maintain	the	health	of	an	individual	and	reflect	evidence-based	guidelines	for	care.		The	process	measures	inform	individuals	what	care	they	could	expect	in	terms	of	type	of	care	to	be	provided	if	
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they	were	diagnosed	with	a	disease.			Lastly,	outcome	measures	are	the	results	of	the	impact	of	the	care	that	an	individual	receives	(AHRQ,	2015).		In	achieving	a	desired	state	in	quality	improvement,	some	also	look	at	the	use	of	balancing	measures,	which	highlight	areas	in	which	the	implementation	of	a	quality	improvement	project	may	inadvertently	have	an	adverse	effect	(Infection	Prevention	Society,	2017)	(Langley	et	al.,	1996).	There	are	many	quality	improvement	methods	that	assist	a	process	in	achieving	its	target	state.		At	UNC	Medical	Center,	a	wide	range	of	CQI	tools	are	used.	The	focus	of	this	paper	will	be	on	one	important	area:	the	strategies	to	decrease	central	line	associated	blood	stream	infections	(CLABSIs.)	The	tools	and	techniques	that	are	used	include	PDSAs,	Kaizen	events,	and	TeamSTEPPs	and	within	the	past	year,	the	implementation	of	Peer	Audits.	I	will	define	and	illustrate	how	these	procedures	are	used	in	combination	for	the	maintenance	of	central	lines	later	in	this	paper.	The	implementation	of	the	peer	audit	and	feedback	process	was	a	part	of	my	master’s	practicum	while	interning	in	the	Department	of	Hospital	Epidemiology	at	the	UNC	Medical	Center.		The	CQI	approach	in	Hospital	Epidemiology	created	a	system	in	which	peer	audits	and	feedback	are	used	as	an	immediate	quality	improvement	method.		Peer	audits	and	feedback	are	used	to	identify	gaps	in	care	between	recommended	central	line	maintenance	guidelines	and	the	current	state	in	the	maintenance	of	central	lines	with	rapid	feedback	to	the	nurses	maintaining	the	lines.		This	will	be	the	focus	of	a	case	study	later	in	the	paper.		
Tools	and	Methods	of	Continuous	Quality	Improvement	PDSA	
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Plan,	Do,	Study,	Act,	or	the	PDSA	Cycle,	is	a	methodology	used	in	the	implementation	of	CQI.		It	is	a	useful	tool	in	the	documentation	of	testing	changes	in	which	a	potential	change	is	developed	(Plan),	tested	(Do),	and	then	the	effect	of	the	change	is	observed	and	analyzed	(Study).	After	observation	and	analysis	of	the	effect	of	the	change,	there	may	be	additional	changes	implemented,	or	if	the	process	is	successful		it	may	be	implemented	on	a	wider	scale	(Act)	(IHI,	2017).	PDSA	cycles	are	feedback	loops,	and	are	necessary	components	of	implementing	quality	improvement,	because	while	there	are	three	major	components	to	CQI	(structure,	process,	and	outcome),	in	CQI	improvement	does	not	end	with	the	outcome,	but	the	examination	of	the	outcome	and	potential	further	changes	to	the	structure	and	process.	This	is	what	results	in	a	desired	outcome	(Sollecito	and	Johnson,	2013).			Kaizen	events	Another	CQI	methodology	is	known	as	Lean	Six	Sigma.		It	combines	the	methodical	approach	to	reducing	waste	in	processes	of	Lean	with	the	problem	solving	approach	of	Six	Sigma	to	decrease	costs	while	improving	the	quality	of	care	(Go	Lean,	2017).		A	Kaizen	event	is	a	quality	improvement	tool	in	which	a	“Kaizen	coach”,	or	an	individual	certified	to	complete	Kaizen	events	through	Lean	Six	Sigma,	creates	an	in-depth	multi-day	event	spanning	from	1-5	days	with	a	goal	of	creating	rapid	improvement.		These	events	engage	key	process	participants	and	are	focused	on	a	narrow	subject	with	a	goal	of	improving	a	process,	eliminating	waste,	and	coming	up	with	solutions	to	address	root	causes	of	a	problem.		The	use	of	a	Kaizen	event	at	the	beginning	of	identifying	and	beginning	process	changes	creates	
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momentum	for	a	project	by	soliciting	buy	in	from	process	participants	(Kaizen	event,	2017).		TeamSTEPPS	Team	Strategies	and	Tools	to	Enhance	Performance	and	Patient	Safety	or	TeamSTEPPS	was	developed	in	1999	by	the	Department	of	Defense	and	the	Agency	for	Healthcare	Research	and	Quality	(AHRQ)	as	a	way	to	equip	an	organization	with	tools	to	educate	and	promote	staff	use	of	teamwork	and	improve	team	performance.			It	focuses	on	training	teams	for	the	use	of	teamwork	to	implement	culture	changes.		TeamSTEPPS	came	from	the	need	to	increase	interdisciplinary	coordination	of	work	based	on	research	that	teams	make	fewer	mistakes	when	team	members	not	only	understand	their	responsibilities,	but	the	responsibilities	of	the	other	people	they	work	with,	considering	that	most	work	in	healthcare	utilizes	a	multidisciplinary	team	approach.		TeamSTEPPS	functions	with	the	understanding	that	team	members	may	not	work	together	daily,	but	that	team	members	should	share	a	commitment	to	an	established	set	of	knowledge,	skills,	and	attitudes	(KSAs).		Individuals	involved	in	TeamSTEPPS	training	must	complete	core	competencies	related	to	four	core	subjects:	Leadership,	Situation	Monitoring,	Mutual	Support,	and	Communication,	which	feed	into	the	team	competencies,	or	KSAs	(King	et	al.,	2008).			Peer	Audits	
Definition	and	Use	of	Peer	or	Clinical	Audits	Peer	audits,	also	known	as	clinical	audits,	are	defined	as,	"a	quality	improvement	process	that	seeks	to	improve	patient	care	and	outcomes	through	systematic	review	of	care	against	explicit	criteria	and	the	implementation	of	
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change"(Burgess,	2011,	p.6).		The	key	attribute	of	the	audit	is	comparing	the	process	of	what	is	being	done	to	evidence	based	guidelines	of	what	should	be	done	(Hughes,	2012).		 Florence	Nightingale	is	documented	as	having	completed	the	first	clinical	audits	during	the	Crimean	War	between	1853	and	1855.		As	a	response	to	the	unsanitary	conditions	of	the	soldiers	within	the	hospital,	Florence	and	her	team	used	a	new	routine	process	to	improve	sanitary	conditions	and	mortality	rates.		Due	to	the	implementation	of	the	clinical	audit	to	assess	and	change	the	hospital	routine,	mortality	rates	decreased	from	40%	to	2%	(Hughes,	2012).			Another	pioneer	in	the	use	of	clinical	audits	was	Ernest	Codman	(1869-1940),	whose	work	with	improving	surgical	outcomes	focused	on	accountability	and	management	of	resources.	Codman	has	been	quoted	as	saying	“…collect	information	on	all	cases	to	determine	whether	treatment	has	been	successful,	and	then	to	inquire	‘if	not,	why	not	(sic)’”	in	regards	to	the	auditing	process	(Neuhauser,	1990).  Despite	early	successes	with	the	use	of	clinical	audits,	it	took	another	130	years	for	the	use	of	clinical	audits	to	be	fully	embraced.		The	introduction	of	the	white	paper,	“Working	for	Patients,	1989”,	first	defined	and	embraced	the	clinical	audit	as	“the	systematic	critical	analysis	of	the	quality	of	medical	care	including	the	procedures	used	for	diagnosis	and	treatment,	the	use	of	resources	and	the	resulting	outcome	and	quality	of	life	for	the	patient.”(Hughes,	2012,	p.	4)	The	definition	has	continued	to	change,	but	most	encompass	three	components:	high	standards	of	care,	transparent	responsibility	and	accountability	for	those	standards,	and	a	constant	dynamic	of	improvement	(Hughes,	2012).	
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Benefits	and	Barriers	to	Peer	Audits	There	have	been	many	studies	on	the	effectiveness	of	the	use	of	peer	audits	and	the	improved	success	of	clinician	work.		Studies	of	the	peer	audit	and	feedback	process	encompassed	an	implementation	in	a	variety	of	clinical	topics	including	nephrology,	hemodialysis,	chronic	disease,	proper	use	of	laboratory	tests,	and	general	practices’	use	of	vitamin	B-12.		In	a	comprehensive	literature	review	of	93	publications	ranging	from	single	case	studies	to	individual	audit	processes,	observation	of	perceived	benefits	of	the	audit	included:	
• Improved	communication	with	colleagues,		
• Improved	patient	care,		
• Increased	professional	satisfaction,		
• And	better	administration.			Perceived	disadvantages	included:		
• Diminished	clinical	ownership,		
• Fear	of	litigation,		
• Hierarchical	and	territorial	suspicions,		
• And	professional	isolation	(Johnston,	G.,	et	al.,	2000).		Findings	in	a	2008	study	concluded	that	inexperienced	providers	tended	to	benefit	most	from	the	audit	and	feedback	process	and	that	there	are	three	primary	areas	of	assessment	including	structure	of	care,	process	of	care,	and	outcome	of	care.		This	study	concluded	that	the	use	of	audits	should	be	transparent	and	non-confrontational	to	those	being	audited	(Benjamin,	2008).	
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In	total,	the	studies	referred	to	above	found	that	audits	and	feedback	have	moderate	to	significant	impact	on	patient	outcomes.		Success	of	audits	and	feedback	depend	on	the	following	factors;		
• A	formalized	audit	process,		
• Poor	performance	of	the	health	professional	being	audited	
• The	auditor	is	a	supervisor	or	peer,		
• The	results	of	the	audit	are	given	both	verbally	and	in	writing,	
• The	audit	occurs	more	than	once,	
• And	feedback	includes	specific	targets	and	an	action	plan.			Arguably,	the	most	important	factor	to	the	success	of	an	audit	system	is	significant	stakeholder	buy	in,	as	momentum	to	the	use	of	the	audit	system	requires	it	(Baker	et	al.,	1995;	Ivers,	et	al.	2012;	Jamtvedt,	G.,	et	al.	2000).	Barriers	to	utilization	of	a	clinical	audit	fell	under	5	main	classifications.		These	include	lack	of	resources,	lack	of	expertise,	problems	between	group	members,	lack	of	an	overall	plan	for	an	audit,	and	organizational	impediments.		Factors	influencing	facilitation	of	audits	included	a	modern	electronic	medical	system,	effective	training,	dedicated	staff,	protected	time,	structured	programs,	and	shared	dialogue	between	providers	and	their	staff	(Johnston,	G.,	et	al.,	2000).	There	is	a	lack	of	study	on	the	impact	of	peer	audits	and	feedback	to	decrease	healthcare	associated	infections.		However,	the	potential	impact	of	the	use	of	audits	and	feedback	to	continuously	improve	quality	of	care	has	potential	to	be	widespread	and	not	limited	to	one	area	of	medicine	(Benjamin,	2008)	(Esposito,	2014).			
Patient	Safety	Culture		
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Definition	and	Background	A	patient	safety	culture	exists	when	“organizations	consistently	minimize	adverse	events	despite	carrying	out	intrinsically	complex	and	hazardous	work”,	and	have	a	commitment	to	safety	that	occurs	at	multiple	levels	of	the	organization	(AHRQ,	2017).		These	levels	include	frontline	staff,	managers,	and	high-level	executives.	According	to	the	Agency	for	Healthcare	Research	and	Quality	(AHRQ),	there	are	four	features	of	organizations	that	have	created	a	safety	culture	(AHRQ,	2017).		These	include	“acknowledgment	of	the	high-risk	nature	of	an	organization's	activities	and	the	determination	to	achieve	consistently	safe	operations,	a	blame-free	environment	where	individuals	are	able	to	report	errors	or	near	misses	without	fear	of	reprimand	or	punishment,	encouragement	of	collaboration	across	ranks	and	disciplines	to	seek	solutions	to	patient	safety	problems,	and	organizational	commitment	of	resources	to	address	safety	concerns”(AHRQ,	2017).	Starting	with	initiatives	in	1999,	AHRQ	has	made	significant	progress	in	determining	methods	to	establish	a	culture	of	safety	behavior	in	healthcare	with	organizational	culture	as	the	most	pivotal	aspect.			AHRQ	focuses	on	the	idea	that	culture	is	not	homogenous	within	a	healthcare	organization,	but	varies	according	to	individual	department	or	unit.		AHRQ	notes	that	organizations	should	recognize	that	safety	programs	must	empower	staff	with	the	appropriate	resources	to	identify	and	moderate	potential	patient	risks	(AHRQ,	2009)(Pronovost	et	al,	2009).			
Central	Line	Associated	Blood	Stream	Infections	The	preventable	adverse	event	focused	upon	in	this	paper	is	central	line	associated	blood	stream	infections	(CLABSIs).		Strategies	for	CLABSI	prevention	
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focus	on	three	time	periods:	before	insertion,	act	of	insertion,	and	maintenance	of	central	lines.		Central	lines	are	used	to	allow	patients	to	receive	fluids,	blood,	or	medications	through	a	large	vein	in	the	neck,	chest,	groin,	or	arm,	allowing	for	a	rapid	delivery	to	the	body	(FAQ	Catheter,	2017).		If	not	properly	prevented,	CLABSIs	result	in	an	increased	length	of	stay,	higher	cost,	and	increased	patient	morbidity	and	mortality.		Approximately	30,000	CLABSIs	occur	in	the	U.S.	each	year	costing	$45,000	per	CLABSI	(Zimlichman,	et	al.,	2013).	Patient	Safety	Culture	and	AHRQ	Methods	to	Decrease	CLABSI	Rates		In	1999	AHRQ	recognized	the	need	for	a	new	method	of	translating	evidence-based	research	into	practice	to	reduce	common	types	of	patient	harm.		This	model	of	translating	research	into	practice	(TRIP)	utilized	collaborative	groups	to	improve	performance	over	many	different	units.		The	format	for	TRIP	is	a	summarization	of	evidence	based	practices	into	simple	checklists,	identification	of	barriers	to	implement	practices,	and	measurement	of	performance	to	make	sure	providers	perform	all	items	on	the	checklists.		One	of	the	first	projects	in	1999	was	an	effort	to	use	TRIP	in	the	prevention	of	central	line	associated	blood	stream	infections	(CLABSI).		It	was	a	three	year	long	project	which	started	with	a	clinician	training	module	focused	on	CLABSI	prevention,	central	line	documentation,	and	a	line	insertion	checklist.	Major	outcomes	of	this	model	were	a	checklist	of	best	practices	standardizing	insertion	practices,	compliance	rates	of	checklist	usage	that	improved	from	30%	to	75%,	and	nurse	empowerment	to	stop	non-emergent	use	of	central	lines.	Nurse	empowerment	led	to	a	compliance	rate	that	then	increased	from	75%	to	95%,	further	decreasing	CLABSI	rates.		Once	a	CLABSI	did	occur,	ICU	and	infection	
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prevention	staff	investigated	causes	and	created	learning	opportunities	to	continue	to	work	on	preventative	efforts.		This	project	created	an	improvement	model	that	empowered	clinicians	and	nurses	and	utilized	all	staff	in	the	use	of	interventions	to	decrease	preventable	patient	harm	events	(AHRQ,	2017)	(Pronovost	et	al.,	2009).		Current	evidence	based	practices	to	combat	CLABSIs	Building	off	what	the	AHRQ	established	as	practices	to	combat	CLABSIs,	as	of	2014,	the	Infection	Control	and	Hospital	Epidemiology	journal	compiled	a	list	of	strategies	to	prevent	CLABSIs	for	all	acute	care	hospitals.		These	strategies	consist	of	three	components:	before	insertion,	at	insertion,	and	maintenance	of	the	line	(Marschall,	et	al.,	2014).			These	expert	guidelines	are	a	collaboration	of	the	Society	for	Healthcare	Epidemiology	of	America	(SHEA),	the	Infectious	Diseases	Society	of	America	(IDSA),	the	American	Hospital	Association	(AHA),	the	Association	for	Professionals	in	Infection	Control	and	Epidemiology	(APIC),	and	the	Joint	Commission.	Before	insertion	it	is	imperative	that	healthcare	providers	receive	education	on	not	only	how	to	insert	and	maintain	a	central	line	but	on	the	importance	of		assessing	the	necessity	of	the	line	each	day.		Providers	need	easy	access	to	a	list	of	indications	for	patients	to	receive	central	lines.		Another	recommendation	is	to	bathe	ICU	patients	with	a	chlorhexidine	preparation	on	a	daily	basis.		Chlorhexidine	with	alcohol	is	highly	effective	in	preventing	the	colonization	of	healthcare-associated	pathogens	when	applied	before	insertion	(Donsky	and	Deshpande,	2016)	(Marschall,	et	al.,	2014).		
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Healthcare	providers	must	follow	a	process	for	adherence	to	infection	prevention	guidelines	when	inserting	central	lines,	such	as	a	checklist	of	best	practices	at	insertion,	use	of	an	all	inclusive	catheter	kit,	and	proper	hand	hygiene.		Providers	are	encouraged	to	avoid	using	the	femoral	artery	when	inserting	a	central	line	and	to	utilize	an	ultrasound	for	placement	of	an	internal	jugular	line	(Marschall	et	al.,	2014).	Recommendations	for	maintenance	of	central	lines	include	appropriate	nurse	to	patient	ratios	(1:1	or	1:2);	eliminating	the	use	of	float	nurses	(nurses	whose	assignments	change	depending	on	work	needs)	within	ICUs;	disinfecting	injection	ports	and	catheter	hubs	prior	to	accessing	the	catheter;	removal	of	nonessential	catheters;	changing	dressings	either	every	5-7	days	or	sooner	if	the	dressing	is	soiled,	damp	or	loose;	use	of	antimicrobial	ointments	for	hemodialysis	insertion	sites;	and	bathing	ICU	patients	with	chlorhexidine	on	a	daily	basis	(American	Nursing	Association,	2017;	Donsky	and	Deshpande,	2016;	Medical	Dictionary,	2017;	Marschall,	et	al.,	2014).		The	maintenance	recommendations	are	the	focus	of	the	following	case	study	on	the	use	of	peer	audits	and	feedback.	
Case	Study:	UNC	Medical	Center	and	the	Use	of	CQI	and	Peer	Audits	to	
Decrease	CLABSI	Rates	CLABSI	Prevention	Work	at	UNC	from	1999-2009	Reducing	CLABSI	rates	has	been	an	ongoing	process	for	UNC	Medical	Center.		As	of	2010,	UNC	had	decreased	their	CLABSI	rate	by	85%	over	the	course	of	10	years	from	a	rate	of	8.9	infections	per	1000	catheter	days	in	1999	down	to	1.3	infections	per	1000	catheter	days	in	2009	(Weber,	et	al.,	2010).		For	clarification,	
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1000	catheter	days	refers	to	an	estimate	of	actual	time	a	patient	is	at	risk	in	days.		Patients	contribute	days	as	long	as	the	central	line	is	in	place,	and	by	knowing	the	number	of	new	cases	per	day,	investigators	have	a	standard	way	to	calculate	incidence	of	CLABSI	rates	(Ibrahim,	et	al.,	2000).	The	decreased	CLABSI	rate	can	be	attributed	to	multiple	intervention	efforts	including	enhanced	catheter	insertion	techniques,	use	of	insertion	checklists,	use	of	the	antiseptic	alcoholic	chlorhexidine	to	cleanse	skin	prior	to	catheter	insertion,	nurse	trainings,	customized	kits	for	medical	staff	including	a	full	body	drape	for	the	patient,	and	instruments	to	prevent	needle	sticking	injuries.			One	intervention	included	the	Medical	Intensive	Care	Unit	(MICU)	creating	a	central	line	“bundle”	of	measures	utilizing	recommendations	from	the	Institute	for	Healthcare	Improvement.		This	bundle	included	a	checklist	with	specific	steps	to	ensure	that	necessary	preventive	procedures	are	carried	out	including	hand	washing,	use	of	a	full	body	drape,	use	of	appropriate	catheter	site,	and	proper	skin	prep.		The	rate	decrease	is	attributed	to	the	gradual	implementation	of	a	variety	of	interventions	to	improve	education	and	adjust	the	culture	around	central	lines	at	UNC	over	the	course	of	10	years	(Weber,	et	al.,	2010).		Culture	change,	which	is	in	line	with	the	goals	of	a	safety	culture	described	earlier	and	uses	evidence-based	practices,	is	vital	to	the	success	of	any	strategy	to	decrease	CLABSI	rates.		Without	creating	a	quality	improvement	centered	work	place	with	significant	buy	in	from	staff	to	change	their	workflow,	the	implementation	of	new	processes	would	not		have	been	successful.	Impact	of	Value	Based	Purchasing	
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Value	Based	Purchasing	to	evaluate	and	reimburse	for	quality	of	care	was	introduced	by	the	Centers	for	Medicare	and	Medicaid	(CMS)	with	the	roll	out	of	the	Affordable	Care	Act	(ACA)	in	2010	and	began	to	take	effect	in	2013.		Hospitals	were	no	longer	just	accountable	for	the	quantity	of	services	they	provided	a	patient,	but	the	quality	of	the	care	that	impacted	patient	outcomes.	Hospitals	were	now	given	financial	awards	based	on	three	criteria,	the	quality	of	the	care	provided	to	a	Medicare	patient,	the	adherence	to	clinical	guidelines	in	care,	and	the	enhancement	of	patient	experience	during	their	hospital	stay	(VBP	Factsheet,	2017).		CMS	further	evaluates	hospital	performance	through	a	series	of	measures	including	healthcare	associated	infections	(HAI),	which	include	central	line	associated	bloodstream	infections	(CLABSI),	catheter	associated	urinary	tract	infections	(CAUTI),	surgical	site	infections	(SSI),	MRSA	bacteremia,	and	C.	difficile	infections.		These	measures	are	applicable	to	patients	treated	in	acute	care	hospitals	and	became	applicable	towards	reimbursement	in	2016.		Hospitals	receive	reimbursement	for	achievement	and	improvement	scores	according	to	their	baseline	period	rates	and	received	a	total	performance	score	based	on	the	two	scores	combined	(VBP	Factsheet,	2017)(Healthcare	Associated	Infections,	2017).		Due	to	the	introduction	of	Value	Based	Purchasing	from	CMS	in	2010	and	an	increased	focus	on	decreasing	HAIs,	UNC	Medical	Center’s	Department	of	Hospital	Epidemiology	developed	several	strategies,	including	hiring	two	new	positions	to	implement	new	strategies	in	their	continued	effort	to	improve	the	quality	of	patient	care	and	decrease	preventable	healthcare	infections	and	expenditures.		Healthcare	associated	infections	are	a	prime	area	for	continuous	quality	improvement	to	
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decrease	rates	of	preventable	patient	harm	and	expenditure	at	the	UNC	Medical	Center.		Although	quality	improvement	work	is	occurring	to	prevent	all	HAIs,	the	focus	of	this	paper	is	the	strategy	of	using	peer	audits	and	feedback	in	a	continuous	quality	improvement	feedback	loop	to	decrease	CLABSIs	within	UNC	Medical	Center	from	fall	2016	to	fall	2017.		The	first	step	in	the	process	at	UNC	Medical	Center	for	approaching	healthcare-associated	infections	from	change	at	a	systems	level,	and	for	the	purposes	of	this	paper,	specifically	CLABSI,	was	the	creation	of	two	new	positions	in	2016.		These	positions	are	a	Compliance	Officer,	whose	primary	role	is	to	evaluate	the	hospital’s	compliance	to	national	healthcare	guidelines,	and	a	Clinical	Senior	Management	Engineer,	whose	position	is	a	high	level	view	of	the	combined	efforts	of	different	departments	and	units.		The	Clinical	Senior	Management	Engineer	position	utilizes	directive	strategies	through	project	management	and	quality	improvement	methodology	in	creating	new	processes	to	combat	healthcare	associated	infections,	including	CLABSIs.	These	two	positions	are	housed	in	the	Epidemiology	department,	as	healthcare	associated	infections	are	reportable	infections,	and	Epidemiology	oversees	the	hospital’s	infection	prevention	efforts.	The	Clinical	Senior	Management	Engineer,	more	informally	known	as	the	Quality	Improvement	Lead,	leads	the	quality	improvement	initiatives,	including	workgroups,	to	decrease	healthcare	associated	infections.		These	workgroups	consist	of	major	stakeholders	including	nurses,	administrative	staff,	management,	and	physicians	housed	in	all	units	within	the	hospital.		The	workgroups	were	formed	as	a	way	to	empower	staff	and	better	understand	the	processes	that	lead	to	
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healthcare	associated	infections	with	the	goal	to	implement	quality	improvement	strategies	to	improve	quality	of	care.		The	project	aim	for	the	CLABSI	workgroup	is	to	decrease	by	20%	the	incidence	of	healthcare-associated	CLABSI/MRSA	bacteremia	at	UNC	Hospitals	by	July	2018	(as	measured	by	CDC	NHSN	criteria	in	Hospital	Epidemiology.)	The	workgroup	has	implemented	a	process	to	decrease	CLABSI	incidence	through	the	use	of	a	peer	audit	and	feedback	process	and	following	other	CQI	methodologies,	e.g.,	PDSA,	as	described	earlier	in	this	paper.	Efforts	to	decrease	CLABSI	rates	in	UNC	as	of	Fiscal	Year	2018		 The	efforts	described	here	to	continue	to	decrease	CLABSI	rates	at	UNC	Medical	Center	started	in	February	of	2017	with	a	formal	three-day	Kaizen	event.		This	event	involved	key	process	participants	including	nurses,	nurse	educators,	certified	nursing	assistants,	and	other	individuals	involved	in	the	insertion	and	maintenance	of	central	lines,	from	the	units	that	comprise	Surgery	Services,	the	largest	nursing	division	at	UNC.	Surgery	Services	comprises	11	units	and	encompasses	213	beds	and	682	staff	and	is	responsible	for	providing	inpatient	care	to	over	25%	of	all	UNC	Hospitals	patients.		All	11	units	were	represented	in	the	Kaizen	event.		Along	with	representatives	from	Surgery	Services	there	were	representatives	from	Hospital	Epidemiology,	Performance	Improvement	and	Patient	Safety,	and	Nursing	Education.		At	the	Kaizen	event,	representatives	outlined	a	target	state	for	CLABSI	rates	and	mapped	out	the	current	state	of	central	line	insertion	and	maintenance	practices.		Methods	to	reach	the	target	state	included	previously	utilized	evidence	based	practices	(handoff	practices	at	shift	change,	a	visual	tool	to	better	identify	appropriate	dressings	and	staff	education)	as	well	as	
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the	creation	and	future	implementation	of	a	peer	audit	tool	as	created	by	the	participants	at	the	event.		Peer	Audit	Tool	and	Process	at	UNC	Medical	Center	The	peer	audit	tool	comprises	approximately	20	questions	assessing	the	current	state	of	the	central	line	in	a	patient.		The	actual	numbers	of	questions	within	the	audit	varies	according	to	unit	circumstances	and	skip	patterns.		Questions	range	from	information	gleaned	from	a	patient	chart	including	where	the	line	is	located	and	the	nurse	currently	responsible	for	the	patient.		Additional	questions	assess	the	cleanliness	of	the	dressing,	whether	the	BioPatch	is	properly	placed,	and	whether	documentation	is	correct.		Once	the	audit	is	completed,	the	nurse	carrying	out	the	audit	gives	the	nurse	who	was	audited	feedback	on	the	status	of	the	line.		The	audit	tool	is	to	be	completed	by	a	nurse,	or	nurses,	and	the	responsibilities	of	auditing	are	delegated	according	to	the	needs	of	the	unit	completing	them.		The	goal	is	for	each	unit	with	at	least	365	central	line	days	per	year	to	complete	10	audits	a	month.	.		There	is	an	option	in	the	audit	tool	for	units	with	a	low	census	of	patients	with	central	lines	to	report	if	they	had	no	eligible	patients	to	audit.		There	is	no	formal	criterion	as	to	how	the	patients	are	chosen	for	an	audit	of	their	central	line;	it	is	up	to	the	discretion	of	the	unit	to	decide.		The	purpose	of	the	audit	is	to	make	sure	that	the	standard	of	maintenance	is	the	same	for	each	patient,	regardless	of	the	number	of	central	line	days.		The	Clinical	Senior	Management	Engineer	assesses	the	feedback	to	see	if	there	are	immediate	areas	for	education	or	improvement	in	individual	units	or	hospital	wide.		
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The	process	for	the	use	of	the	peer	audit	tool	changes	according	to	how	each	unit	decides	to	implement	it.		Generally,	the	process	consists	of	a	(auditor)	nurse	physically	visiting	a	patient	who	has	a	central	line	and	observing	the	state	of	the	line,	the	dressing,	and	whether	the	different	components	of	the	line	have	proper	initialing	or	dates	according	to	the	last	time	the	dressing	was	changed.		Once	the	(auditor)	nurse	has	completed	the	audit,	she	informs	the	nurse	and	potentially	the	nursing	assistant	currently	in	charge	of	the	patient	of	the	areas	they’ve	done	well	as	well	as	opportunities	for	improvement.		Note	that	the	audit	and	feedback	go	to	the	nurse	currently	in	charge	of	the	patient,	not	necessarily	the	nurse	who	completed	the	last	maintenance	of	the	line.		This	is	because	the	responsibility	of	consistent	maintenance	lies	with	the	entirety	of	the	unit,	not	necessarily	one	individual.	
Rollout	of	Audit	Tool	and	Process	Rollout	of	the	central	line	and	tubing	audit	tool	began	in	small	increments	(select	units)	utilizing	informal	PDSA	cycles	to	adapt	the	tool	to	the	needs	of	the	units	utilizing	it.	As	part	of	this	process,	the	tool	was	adapted	to	the	special	needs	of	some	units	such	as	the	Burn	Intensive	Care	Unit	(BICU).	Staff	in	eligible	units	were	trained	on	how	to	use	the	audit	tool,	how	to	give	feedback,	and	how	to	delegate	which	employees	would	fulfill	the	role	of	auditor	each	month	to	complete	a	minimum	of	10	audits	a	month.	The	effectiveness	of	the	trainings	also	went	through	PDSA	processes	to	determine	the	best	delivery	of	education	and	training	materials	within	the	first	step	of	the	rollout	process.		To	create	a	peer	audit	tool	that	worked	well	for	the	units,	the	tool	went	through	multiple	formal	PDSA	cycles	leading	to	changes	in	the	way	questions	were	
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worded	and	the	kinds	of	answers	that	units	could	provide.		Once	the	tool	was	finalized,	the	Clinical	Senior	Management	Engineer	developed	and	implemented	a	three-phase	rollout.	The	rollout	was	met	with	enthusiasm	due	to	significant	buy	in	from	key	hospital	leadership	as	well	as	nurse	champions.	The	rollout	utilized	the	early	adopters	in	Phase	One	to	test	and	adjust	any	problems	with	the	peer	audit	process	before	rolling	the	audit	out	to	units	in	Phase	Two.	Phase	Two	was	primarily	the	expansion	to	additional	units	and	input	from	these	units	on	the	questions	in	the	peer	audit	tool.	Usage	of	the	PDSA	cycle	was	continued,	but	on	a	smaller	scale	at	this	state,	and	changes	to	the	audit	tool	were	slight.		The	methodical	rollout	spent	several	months	in	Phases	One	and	Two	before	a	house	wide	rollout	in	Phase	Three	to	all	units	with	>365	central	line	days	per	year.		Each	phase	of	the	rollout	included	formal	staff	trainings	on	how	to	utilize	the	audit	tool	and	how	to	create	a	system	to	empower	unit	staff	to	complete	peer	audits	and	both	give	and	receive	feedback.	Throughout	the	first	part	of	the	rollout	process	the	Kaizen	team	continued	to	meet	formally	for	its	30,	60,	and	90	day	post	Kaizen	check-ins.		At	the	same	time,	the	Clinical	Senior	Management	Engineer	was	at	the	helm	of	additional	efforts	to	decrease	CLABSI	rates	in	the	form	of	interdisciplinary	groups	comprising	nurses,	physicians,	hospital	leadership,	quality	coaches,	infection	preventionists,	and	various	other	roles	that	continued	to	look	at	the	systems	behind	the	care	of	patients	with	potential	for	preventable	patient	harm	events.	The	effort	from	the	Kaizen	group,	as	well	as	strong	leadership	from	the	Clinical	Senior	Management	Engineer,	Compliance	Officer,	and	Infection	Preventionists	in	Hospital	Epidemiology	sustained	
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momentum	of	the	project	and	gave	continued	impetus	to	the	interdisciplinary	workgroups	in	their	additional	quality	improvement	work	to	decrease	CLABSI	rates.		While	not	formally	used	in	the	implementation	of	the	peer	audit	tool,	the	hospital	wide	implementation	of	TeamSTEPPS	overlaps	with	the	rollout	of	the	audit	tool	in	that	the	use	of	it	is	also	an	initiative	to	improve	quality	of	care	through	improving	team	communication,	such	as	providing	feedback.		Units	that	use	the	communications	tools	taught	in	TeamSTEPPS	will	be	better	able	to	utilize	“just	in	time	coaching”,	a	skill	where	staff	are	able	to	provide	immediate	and	effective	feedback	about	the	quality	of	another	colleague’s	work.		The	rollout	of	the	audit	tool	and	its	focus	on	staff	communication	through	feedback	echoes	the	work	of	the	rollout	of	TeamSTEPPS,	further	changing	the	culture	in	the	hospital	to	be	more	open	to	receiving	and	giving	feedback.	Results	of	the	Implementation	of	the	Peer	Audit	and	Feedback	Tool	While	the	peer	audit	system	has	only	been	formally	implemented	for	three	months	(at	the	time	that	this	paper	is	being	written),	interim	results	with	data	from	July	1,	2017,	to	September	30,	2017,	do	not	yet	indicate	a	change	in	CLABSI	rates.	The	CLABSI	rate	per	1000	patient	days	for	this	period	was	2.24	as	compared	to	2.11	for	a	similar	period	in	fiscal	year	2017..		While	UNC	Medical	System	has	not	seen	the	full	impact	of	these	processes	yet,	it	is	hoped	that	when	the	concepts	about	feedback,	just	in	time	coaching,	and	unit	wide	accountability	have	truly	taken	hold,	a	resulting	culture	change	will	show	strong	results.	
Discussion	Future	Improvements	in	the	Process	
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Use	of	Central	Line	Bundle	In	an	effort	to	bring	together	all	strategies	related	to	decreasing	CLABSIs,	the	Department	of	Hospital	Epidemiology	has	developed	a	“Central	Line	Bundle”	tool	to	be	used	in	fiscal	year	2018.		It	is	a	tool	that	outlines	the	evidence-based	guidelines	for	three	stages	of	central	line	administration:	before	insertion,	at	insertion,	and	maintenance	of	the	central	line.		It	compiles	the	basics	of	each	step	in	a	readily	available	format	so	clinicians	involved	in	the	central	line	process	have	quick	access	to	a	broad	overview	of	the	strategies	they	need	to	follow	to	prevent	CLABSIs.	
Potential	for	Spread	of	Innovation		While	the	short-term	data	do	not	yet	provide	evidence	that	the	use	of	peer	audits	have	reduced	the	number	of	CLABSIs	occurring	at	UNC	Medical	Center,	more	time	is	needed	to	assess	the	potential	impact	of	the	audits	and	feedback.	This	may	also	require	further	research,	such	as	a	more	formal	evidence	based	evaluation	design,	with	the	inclusion	of	factors	that	would	eliminate	potential	confounding	variables.	Also,	more	frequent	evaluations	would	be	beneficial.		If	UNC	Medical	Center	plans	to	continue	peer	auditing,	it	is	important	that	they	evaluate	the	effectiveness	of	this	intervention	at	least	every	six	months	to	a	year.		Quality	improvement	methods	for	evaluating	its	effectiveness	could	include	run	charts	and	control	charts	to	measure	rates	going	forward	(Sollecito	and	Johnson,	2013).			However,	the	process,	tool,	and	findings	reported	here	are	a	first	step	for	UNC	Medical	Center	in	potentially	spreading	the	process	to	additional	applications..		UNC	Medical	Center	already	had	been	implementing	peer	audits	in	the	use	of	Foley	
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Catheters	and	is	looking	at	the	relationship	between	the	use	of	audits	and	feedback	and	rates	of	catheter	associated	urinary	tract	infections	(CAUTIs).				 Expansion	of	these	efforts	can	also	be	assessed	through	additional	quality	improvement	methods	to	evaluate	effectiveness.		The	first	method	to	continue	to	assess	effectiveness	would	be	repeated	PDSA	cycles	to	see	if	additional	adjustments	are	needed	to	improve	the	audit	tool.	Barriers	to	Continuing	to	Use	Peer	Audits	to	Decrease	Infections			Along	with	the	initiative	to	decrease	CLABSIs,	units	have	responsibilities	to	improve	rates	related	to	the	other	healthcare	associated	infections,	as	well	as	falls	prevention,	patient	restraints,	appropriate	translation	services,	CMS	services,	and	other	various	quality	improvement	projects.		Although	not	formally	assessed	using	data	collection	or	survey	methodology,	there	is	anecdotal	information	that	may	be	of	interest	when	considering	future	use	of	peer	audits.	While	completing	my	practicum,	the	main	concern	in	completing	audits	that	I	witnessed	was	a	potential	overload	on	responsibilities	of	nurses,	who	are	the	primary	staff	responsible	for	peer	audits.	Nurses	differentiated	between	their	daily	responsibilities	and	quality	improvement	work,	and	felt	that	the	two	were	not	considered	the	same.		This	thought	of	two	different	levels	of	responsibilities	and	the	feeling	that	staff	may	be	overworked	leads	me	to	believe	that	staff	burnout	should	be	considered	when	working	towards	continuing	the	use	of	peer	audits	not	only	for	CLABSI	prevention,	but	for	other	potential	future	interventions	as	well.			Healthcare	provider	burnout	is	defined	as	“a	syndrome	characterized	by	emotional	exhaustion	that	results	in	depersonalization	and	decreased	personal	
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accomplishment	at	work”	(Lyndon,	2016).		Increased	pressure	to	meet	standards	of	care,	lack	of	feelings	of	control	over	work,	emotional	intensity	of	daily	responsibilities,	potential	depersonalization	of	care,	and	personal	factors	are	just	a	few	factors	that	lead	to	healthcare	provider	burnout.		According	to	AHRQ,	burnout	prevalence	for	nurses	ranges	from	10%-70%,	and	burnout	prevalence	for	physicians,	nurse	practitioners,	and	physician	assistants	ranges	from	30%-50%.	As	of	2015,	a	study	concluded	that	over	half	of	physicians	practicing	medicine	in	the	United	States	have	at	least	one	sign	of	burnout,	nearly	a	10%	increase	from	a	similar	study	conducted	three	years	prior.			Burnout	is	important	to	consider	as	the	depersonalization	of	work	in	healthcare	may	lead	to	a	decrease	in	patient	safety	(Lyndon,	2016).			 Studies	addressing	healthcare	provider	burnout	saw	improvements	when	quality	improvement	projects	worked	on	improving	workflow	and	communication	(Lyndon,	2016).		Implementation	of	these	projects	led	to	increased	provider	satisfaction	and	improved	completion	of	Triple	Aim	goals	(improvement	of	patient	care,	improvement	of	population	health,	and	reduction	of	costs).		The	impact	of	provider	well-being	is	so	great	that	one	editorial	proposes	that	the	Triple	Aim	change	to	Quadruple	Qim	with	the	inclusion	of	physician	well-being	as	the	fourth	aim	(Sikka,	2015).		The	goal	of	the	Quadruple	Aim	is	to	create	a	culture	of	excellence	that	empowers	individuals	to	complete	quality	improvement	work	and	delegate	other	responsibilities,	which	creates	time	for	them	to	complete	CQI	projects.		Implementing	Quadruple	Aim	will	require	significant	culture	change	and	will	take	effort	and	substantial	resources	from	the	hospital	but	will	help	in	changing	the	
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thought	process	that	quality	improvement	work	is	a	part	of	daily	responsibilities,	not	extra	responsibility.	While	formal	study,	recommendations	and	solutions	to	the	problem	of	burnout	is	outside	the	scope	of	my	Master’s	paper,	I	strongly	believe	that	the	potential	benefits	of	expanding	to	the	Quadruple	Aim	should	be	investigated	further	at	UNC	Medical	Center.																		 	
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